Interaction of two oxysterols, 7-ketocholesterol and 25-hydroxycholesterol, with phosphatidylcholine and sphingomyelin in model membranes.
Oxidized analogs of cholesterol (oxysterols) are produced through both enzymatic and non-enzymatic pathways and have been shown to perturb membrane properties in vitro and in vivo. In the present study, the membrane behavior of two naturally occurring oxysterols, 25-hydroxycholesterol and 7-ketocholesterol, was examined in two model systems. The presence of an additional oxygen moiety was found to alter membrane properties compared to native cholesterol and to each other in lipid monolayers, composed of either pure sterol or sterol-glycerophospholipid and sterol-sphingomyelin binary films, as well as in mixed multilamellar vesicles. The ability of oxysterols to condense phosphatidylcholine and sphingomyelin films, their capacity to cause changes in in-plane elasticity moduli, and their propensity to form detergent-resistant membrane domains were all found to be dependant on the location of the oxygen functionality in the oxysterol, the chemical nature of the phospholipid in the model systems, and the oxysterol/phospholipid ratio in the membrane. The findings described in this study with respect to their biophysical/biophysiological implications provide additional insight into the activity of cytotoxic oxysterols in model membranes.